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Description

TECHNICAL FIELD

[0001] The present application is generally related to
the technical field of intraosseous infusion, and more
particularly to a device for dispensing a volume (e.g., a
volume ofmedication or other liquid) during intraosseous
infusion.

BACKGROUND

[0002] Intraosseous (IO) infusion of fluidsmay in some
instances be painful for patients. A small volume of
lidocaine may therefore be injected after insertion of an
IO needle but before infusion of other fluids or medica-
tion. Such lidocaine infusion is typically performedmanu-
ally by amedical professional using a syringe, whichmay
result in unevenand/orpainful infusion.Aprior art injector
is disclosed in document US 6 730 060 B1.

SUMMARY

[0003] The present invention is defined in the indepen-
dent claim.Preferableembodimentsare further laidout in
the dependent claims. The present disclosure includes
systems, methods, and apparatuses for dispensing a
volume (e.g., a volume of liquid or medication) during
intraosseous infusion. The various systems, methods,
and apparatuses disclosed herein include various struc-
tures to control the rate at which a volume is dispensed
during intraosseous infusion. Such structures are con-
figured to provide an even dispense rate which may
minimize or reduce pain caused to the patient receiving
treatment. Additionally, such structures may simplify the
task of performing intraosseous infusion, therebymaking
it easier for the medical professional to perform such a
procedure.
[0004] In various embodiments, an apparatus includes
a base configured to be coupled to a syringe having a
body defining a reservoir and plunger slidably coupled to
the body. Additionally, the apparatus includes an arm
coupled to thebase. Aportion of the armmaybemovable
between an extended position and a contracted position
inwhich the portion of the arm is closer to the base than in
the extended position. The apparatus may include a
resilient member coupled to base and to the arm. The
resilient membermay be configured to bias the portion of
the arm toward the contracted position relative to the
base with a force sufficient to depress the plunger of the
syringe, thereby causing a volume to be dispensed from
the syringe. In some embodiments, the apparatus may
include a damper configured to resist movement of the
portion of the arm from the extended position toward the
contracted position to control a rate at which the resilient
member can move the portion of the arm from the ex-
tended position toward the contracted position, thereby
limiting the rateatwhich the volume isdispensed from the

syringe. In other embodiments, the apparatus includes
flowcontrol valve coupleddownstreamof anoutput of the
syringe, where the flow control valve limits the rate at
which the volume is dispensed from the syringe.
[0005] An infuser or dispensingdeviceaccording to the
disclosed embodiments may provide a tool that may be
used todispensea volumeof fluid (e.g., lidocaineor other
medications) during intraosseous infusion (or another
procedure) at a rate that is easily and automatically
controlled (e.g., using the resilient member in connection
with a damper or flow control valve), and that may be
stopped or paused periodically if desired without signifi-
cant disruption or hassle. Additionally, because dispen-
sing devices configured according to the disclosed em-
bodiments automatically control or limit the rate at which
the volume is dispensed, the intraosseous infusion pro-
cess may be performed more easily and with less dis-
comfort to the patient.
[0006] The term "coupled" is defined as connected,
although not necessarily directly, and not necessarily
mechanically; two items that are "coupled" may be uni-
tary with each other. The terms "a" and "an" are defined
as one or more unless this disclosure explicitly requires
otherwise. The term "substantially" is defined as largely
but not necessarily wholly what is specified (and includes
what is specified; e.g., substantially 90 degrees includes
90 degrees and substantially parallel includes parallel),
as understood by a person of ordinary skill in the art. In
any disclosed embodiment, the terms "substantially,"
"approximately," and "about" may be substituted with
"within [a percentage] of" what is specified, where the
percentage includes .1, 1, 5, and 10 percent.
[0007] Further, a device or system that is configured in
a certain way is configured in at least that way, but it can
also be configured in other ways than those specifically
described.
[0008] The terms "comprise" (and any form of com-
prise, such as "comprises" and "comprising"), "have"
(and any form of have, such as "has" and "having"),
"include" (and any form of include, such as "includes"
and "including"), and "contain" (and any form of contain,
such as "contains" and "containing") are open-ended
linking verbs. As a result, an apparatus that "comprises,"
"has," "includes," or "contains" one or more elements
possesses those one ormore elements, but is not limited
to possessing only those elements. Likewise, a method
that "comprises," "has," "includes," or "contains" one or
more stepspossesses thoseoneormore steps, but is not
limited to possessing only those one or more steps.
[0009] Any embodiment of any of the apparatuses,
systems, and methods can consist of or consist essen-
tially of - rather than comprise/include/contain/have - any
of the described steps, elements, and/or features. Thus,
in any of the claims, the term "consisting of" or "consisting
essentially of" can be substituted for any of the open-
ended linking verbs recited above, in order to change the
scope of a given claim from what it would otherwise be
using the open-ended linking verb.
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[0010] The feature or features of one embodimentmay
be applied to other embodiments, even though not de-
scribed or illustrated, unless expressly prohibited by this
disclosure or the nature of the embodiments.
[0011] Some details associated with the embodiments
described above and others are described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The following drawings illustrate by way of ex-
ample and not limitation. For the sake of brevity and
clarity, every feature of a given structure is not always
labeled in every figure in which that structure appears.
Identical reference numbers do not necessarily indicate
an identical structure. Rather, the same reference num-
ber may be used to indicate a similar feature or a feature
with similar functionality, as may non-identical reference
numbers. The figures are drawn to scale (unless other-
wise noted), meaning the sizes of the depicted elements
are accurate relative to each other for at least the embo-
diment depicted in the figures.

FIG. 1A is a side view of a first embodiment of an
apparatus for dispensing a volume during intraoss-
eous infusion;

FIG. 1B is a side view of components of a decelera-
tion chamber of the first embodiment;

FIG. 1C is a top view of the first embodiment;

FIG. 1D is an axial view of the first embodiment;

FIG. 1E is a first perspective view of the first embodi-
ment;

FIG. 1F is a second perspective view of the first
embodiment;

FIG. 1G is an illustration of an exploded view of the
first embodiment;

FIG. 2A is a side view of a second embodiment of an
apparatus for dispensing a volume during intraoss-
eous infusion;

FIG. 2B is a perspective view of internal components
of the second embodiment;

FIG. 2C is an axial view of the second embodiment;

FIG. 2D a first perspective view of the second em-
bodiment;

FIG. 2E is a second perspective view of the second
embodiment;

FIG. 2F is a cross section view of the second embo-

diment;

FIG. 2G is another side view of the second embodi-
ment;

FIG. 2H is another perspective view of the second
embodiment;

FIG. 3A is a side view of a third embodiment of an
apparatus for dispensing a volume during intraoss-
eous infusion;

FIG. 3B is a top view of the third embodiment;

FIG. 3C is an axial view of the third embodiment;

FIG. 3D is a perspective view of the third embodi-
ment;

FIG. 3E a second perspective view of the third em-
bodiment;

FIG. 3F is a cross sectional view of a third embodi-
ment;

FIG. 4A is a side view of a fourth embodiment of an
apparatus for dispensing a volume during intraoss-
eous infusion;

FIG. 4B is a top view of the fourth embodiment;

FIG. 4C is an axial view of the fourth embodiment;

FIG. 5A is a side view of a fifth embodiment of an
apparatus for dispensing a volume during intraoss-
eous infusion; and

FIG. 5B is a top view of the fifth embodiment.

DETAILED DESCRIPTION

[0013] Referring to FIG. 1A, a side view of a first
embodiment of an apparatus for dispensing a volume
during intraosseous infusion is shown as dispensing
device 100. As shown in FIG. 1A, dispensing device
100 includes a base 101 and an arm 110 coupled to base
101. Base 101 may be configured to be coupled to a
syringe. The syringe may have a body 130 defining a
reservoir 132 and a plunger 134 slidably coupled to body
130. Additionally, the syringe may include a tip portion
136. Tip portion 136may be configured to be coupled to a
tube 102 via a coupler 104. As plunger 134 is pulled back,
a volume (e.g., a volume of fluid, such as amedication or
other liquid) may be drawn through tip portion 136 of the
syringe and into reservoir 132, and as plunger 134 is
depressed, a portion of the volume retained in reservoir
132 may be dispensed from the reservoir. It is noted that
reservoir 132may be at least partially filled with a volume
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prior to or after the syringe is coupled to base 101.
[0014] In an embodiment, base 101 may define a
channel 106 configured to prevent movement of the
syringe along a length of base 101 as plunger 134 is
depressed. In an additional or alternative embodiment,
base 101may include a strap 108 thatmay be configured
to secure the syringe to base 101. In yet another addi-
tional or alternative embodiment, base 101 may include
both channel 106 and strap 108. In an embodiment, base
101 may include one or more incremental stops 116.
Each of the one or more incremental stops 116 may be
configured to limit a distance by which the portion of arm
110 can compress plunger 134.
[0015] A portion of arm 110 may be movable between
an extended position and a contracted position in which
the portion of arm 110 is closer to the base than in the
extended position, as described in more detail below. In
an embodiment, arm 110 may include a tab 112. Tab 112
maybeconfigured to contact theplunger anddepress the
plunger as the portion of arm 110 is moved towards the
contracted position. In an embodiment, arm 112 may
include a rotatable portion 111, and tab 112 may be
located on rotatable portion 111. This enables tab 112
to be rotated (as indicated by the arrow 150 of FIG. 1F)
between a first position in which tab 112 is aligned with
plunger 134, as shown in FIGs. 1A‑1D, and a second
position in which the tab is not aligned with plunger 134,
as shown in FIGs. 1Eand 1F. In an embodiment, arm110
may include a lock (not shown) thatmay be configured to
prohibit rotation of rotatable portion 111 so as to prevent
the rotation of tab 112 to the second position when dis-
pensing device 100 is dispensing a volume.
[0016] In an embodiment, arm 110 may include one or
more locking tabs 114 configured to releaseably lock the
portion of arm 110 at a position corresponding to one of
incremental stops 116 to prohibit furthermovement of the
portion of arm 110 towards the contracted position. In an
embodiment, each of incremental stops 116 may be
configured such that a distance by which the portion of
arm 110 can compress plunger 134 corresponds to dis-
pensing of a predetermined volume from reservoir 132.
For example, incremental stops 116may be spaced such
that each incremental stop 116 represents an incremen-
tal volume (e.g., a 1 milliliter (mL) volume) being dis-
pensed from the syringe (e.g., the distance by which arm
110 can compress plunger 134 between adjacent incre-
mental stops results in a 1 milliliter volume being dis-
pensed from the syringe), such that upon releasing the
portionof arm110using theoneormore locking tabs114,
the portion of arm 110 will move towards the contracted
position and become locked at the next adjacent incre-
mental stop 116, resulting in 1 mL volume being dis-
pensed from the syringe. In an additional or alternative
embodiment, thedistancebetweenadjacent incremental
stops 116 may not be related to a defined volume being
dispensed from the syringe, and instead may simply
provide a mechanism for stopping or pausing the dis-
pensing of the volume.

[0017] Referring briefly to FIG. 1B, a side view illustrat-
ing components of a deceleration chamber of the first
embodiment the apparatus for dispensing a volume dur-
ing intraosseous infusion is shown as a deceleration
chamber 140. In some embodiments, deceleration
chamber 140 may be housed within the base 101, as
shown in FIG. 1B. In the embodiment shown, decelera-
tion chamber 140 includes a resilient member 144 and a
damper 142. Resilient member 144 may be coupled to
base 101 and to arm 110, and may be configured to bias
the portion of arm 110 toward the contracted position
relative to base 101 with a force sufficient to depress
plunger 134 of the syringe that is coupled to base 101.
Damper 142maybe configured to resistmovement of the
portion of arm 110 from the extended position toward the
contracted position to control a rate at which resilient
member 144 can move the portion of arm 110 from the
extended position toward the contracted position.
[0018] In an embodiment, resilient member 144 may
include a spring configured to exert a first force on arm
110, and damper 142 may include a piston configured to
exert a second force on arm 110. The second force may
oppose the first force to resist movement of the portion of
arm 110 from the extended position toward the con-
tracted position. The difference between the first force
and the second force may be configured to limit a rate at
which the portion of arm 110 depresses plunger 134.
[0019] During operation, a user (e.g., amedical profes-
sional) of the dispensing device 100 may couple base
101 toa syringe, andmayextend theportionof arm110 to
the extended position, as shown in FIG. 1A. In an embo-
diment, the user may lock the portion of arm 110 in the
extended position using incremental stops 116. A com-
pressive force may be applied to the spring (e.g., the
resilient member 144 of FIG. 1B) when the portion of arm
110 is in the extended position. The usermay release the
compressive force (e.g., using locking tabs 114) to allow
thespring to expandandmove theportionof arm110with
a force sufficient to depress plunger 134. As the spring
expands, plunger 134 is depressed by the portion of arm
110 and a volume is dispensed into tube 102. If the user
desires to continuously dispense the volume held in
reservoir 132, the user may maintain locking tabs 114
in an orientation such that locking tabs 114do not engage
and lock onto a next adjacent one of the one or more
incremental stops 116. In such a scenario, the rate at
which the volume is continuously dispensed is controlled
by resilientmember 144anddamper 142 (e.g., the spring
and the piston). If the user desires to pause or stop
dispensing the volume, the user may release locking
tabs 114, which will cause the portion of arm 110 to stop
moving towards the contracted position when locking
tabs 114 lock onto the next adjacent one of incremental
stops 116.
[0020] Referring to FIG. 1G, an illustration of an ex-
ploded view of the first embodiment of an apparatus for
dispensing a volume during intraosseous infusion. As
illustrated inFIG. 1G, base101maybe formedofmultiple
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component parts 101A‑101D. Additionally, as shown in
FIG. 1G, in an embodiment, arm 110 may be configured
as a sleeve that slides over a component 101D of base
101. Referring briefly to FIG. 1D, it can be seen that, in an
embodiment, arm 110 may include apertures 119 that
may be configured allow incremental stops 116 located
on the component 101D to pass through the end of arm
110 as the portion of arm 110 moves towards the con-
tracted position.
[0021] FIGs. 1C and 1E provide additional views of the
first embodiment of dispensing device 100 described
above. While incremental stops 116 are shown on two
sidesof thebase101, in other embodiments, oneormore
incremental stops 116may be located on a single side of
the base 101, or on more than two sides of the base 101.
Additionally, arm 110 may include one or more locking
tabs 114 depending on number of locations or sides of
base 101 having incremental stops 116.
[0022] From the foregoing description, it has been
shown that dispensing device 100 provides a tool that
may be used to dispense a volume of fluid (e.g., lidocaine
or other medications) during intraosseous infusion at a
rate that is easily controllable, and thatmaybestoppedor
paused periodically if desired without significant disrup-
tion or hassle. Additionally, because dispensing device
100 automatically controls or limits the rate at which the
fluid or volume is dispensed using the resilient member
and the damper, the intraosseous infusion process may
be performedmore easily and with less discomfort to the
patient. Further, it is noted that although described as a
tool for improving intraosseous infusion, one of ordinary
skill in the art would readily recognize that dispensing
device 100 may be readily adapted and used for pur-
poses other than intraosseous infusion.
[0023] Referring to FIG. 2A, a side view of a second
embodiment of an apparatus for dispensing a volume
during intraosseous infusion is shown as a dispensing
device 200. As shown in FIG. 2A, dispensing device 200
includes a base 201 and a primer 210 coupled to base
201. Base 201 may be configured to be coupled to a
syringe (as described above).
[0024] In an embodiment, the base 201 may define a
channel 206 configured to prevent movement of the
syringe along a length of base 201 as plunger 134 is
depressed. In someembodiments,base201may include
a strap 208 that may be configured to secure the syringe
to base 201. In some embodiments, base 201 may
include both channel 206 and strap 208. In some embo-
diments, base 201 may be configured to be coupled to a
second strap 209 configured to secure base 201 to a
patient’s arm or leg, or to another tool or piece of equip-
ment (not shown).
[0025] Dispensing device 200 may include a resilient
member and a damper that may be housed within base
201. For example, and as shown in FIG. 2B, the addi-
tional components of dispensing device 200may include
a clutch 212, a spiral torsion spring 220, one or more
gears 224, a rotary drive 226, a damper 228, and an arm

230. Clutch 212may, for example, comprise a slip clutch.
[0026] A portion of arm 230 may be movable between
an extended position (left side or closer to spiral torsion
spring 220) and a contracted position (right side or closer
to damper 228) in which the portion of the arm is closer to
thebase than in theextendedposition. Theportionof arm
230may be configured to contact the plunger to depress
the plunger. The resilient member may be coupled to
base 201 and to the portion of arm 230, and may be
configured to bias the portion of arm 230 toward the
contracted position relative to base 201 with a force
sufficient to depress the plunger 134 of the syringe that
is coupled tobase201.Damper228maybeconfigured to
resist movement of the portion of arm 230 from the
extended position toward the contracted position to con-
trol a rate at which the resilient member can move the
portion of arm 230 from the extended position toward the
contracted position.
[0027] In an embodiment, the resilient member may
include spiral torsion spring 220 coupled to rotary drive
226, and may be configured to exert a first force, and
damper 228 may include a rotary damper configured to
exert a second force. The second force may oppose the
first force to resist movement of the portion of arm 230
from the extended position toward the contracted posi-
tion. The difference between the first force and the sec-
ond force may be configured to limit a rate at which the
portion of arm 230 depresses plunger 134.
[0028] Clutch 212 may be configured to selectively
engage spiral torsion spring 220. In an embodiment,
spiral torsionspring220maybeprimedby rotatingprimer
210. For example, when clutch 212 is engaging spiral
torsion spring 220, primer 210 may be rotated to prime
(e.g., wind) spiral torsion spring 220. When clutch 212 is
disengaged from the spiral torsion spring 220, spiral
torsion spring 220 may begin unwinding, which rotates
rotary drive 226 in a first direction and moves the portion
of arm 230 along a length of rotary drive 226 with a force
sufficient to depress plunger 134. To illustrate, as spiral
torsion spring 220 unwinds, gear 224may begin to rotate
which causes rotary drive 226 to rotate in the first direc-
tion. As the rotary drive 226 rotates in the first direction,
the portion of the arm 230 may move along the length of
the rotary drive 226 (along helical threads of the rotary
drive) towards the contracted position (e.g., to the right in
FIG. 2B) with a force sufficient to depress plunger 134. In
some embodiments, the priming of spiral torsion spring
220 while clutch 212 is engaged may cause rotary drive
226 to rotate in a second direction, and, as rotary drive
226 rotates in the seconddirection, the portionof arm230
may be moved along the length of rotary drive 226
towards the extended position (e.g., towards primer
210), thereby preparing dispensing device 200 for dis-
pensing a volume from the syringe.
[0029] In an embodiment, dispensing device 200 may
include a control (e.g., a button, etc.) that, when acti-
vated, may cause clutch 212 to engage or disengage
spiral torsion spring 220. For example, as shown in FIG.
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2C, primer 210 may include a control 214 (e.g., a button,
etc.) that, when depressed, may selectively cause clutch
212 to engage or disengage spiral torsion spring 220. For
example, a first press of control 214 may cause clutch
212 to engage spiral torsion spring 220 for priming using
primer 210, and a second press of control 214 may
disengage clutch 212 from spiral torsion spring 220 to
allow spiral torsion spring 220 to unwind. While control
214 is shown on an end of the primer 210, other embodi-
mentsmay includeacontrol for selectively causingclutch
212 to engage and/or disengage the resilient member
located in other locations of dispensing device 200. For
example, FIG. 2G illustrates a side view of a variation of
dispensing device 200 having a control 214 configured to
cause clutch 212 to engage and/or disengage the resi-
lient member. Additionally, in an embodiment, clutch 212
may be located at a different location than the location
illustrated in FIG. 2C. For example, in an additional or
alternative embodiment, the clutch may be configured to
engage rotary drive 226 to prime spiral torsion spring 220
(e.g,. by rotating rotary drive 226 in the second direction).
While engaged, the clutch may prevent rotation of rotary
drive 226 in the first direction, which may prohibit spiral
torsion spring 220 from unwinding until clutch 212 is
disengaged.
[0030] FIGs. 2D and 2E illustrate perspective views of
the dispensing device 200. FIG. 2F is a cross sectional
view of the second embodiment of an apparatus for
dispensing a volume during intraosseous infusion. In
FIG. 2F it can be seen that the resilient member (e.g.,
spiral torsion spring 220 and rotary drive 226), as well as
gear(s) 224 and damper 228may be housed within base
201. Referring briefly to FIG. 2H, another perspective
viewof dispensingdevice 200 is shown.As shown inFIG.
2H, base 201 of dispensing device 200 may define a
channel along its length, and the syringe, when coupled
to based 201, may rest in the channel. The longitudinal
channel may be sized and dimensioned to allow arm 230
to move between the extended position (shown in FIG.
2H) and the contracted position within the longitudinal
channel. In other embodiments, base 201 may further
define a second channel (e.g., channel 206 of FIG. 2A)
that is configured to prohibit movement of the syringe as
the plunger 134 is depressed. In another additional or
alternative embodiment, the base 201 may define aper-
tures 207 configured to receive the strap 208 of FIG. 2A.
In still another additional or alternative embodiment, the
base 201 may define the longitudinal channel along the
length of the base, the channel 206, the aperture(s) 207,
or a combination thereof. Additionally, the embodiments
illustrated inFIGs. 1A‑1Gmay, in somevariations, havea
base that defines a longitudinal channel similar to the
longitudinal channel illustrated in FIG. 2H.
[0031] During operation, a user (e.g., amedical profes-
sional) of dispensing device 200may be couple base 201
to a syringe, and may prime the resilient member, as
described above. When the user desires to initiate dis-
pensingof a volume from the syringebyactivating control

214 (or control 216), which may disengage clutch 212 to
enable the resilientmember to bias theportionof arm230
towards the contracted position with a force sufficient to
dispense the volume from the syringe.
[0032] From the foregoing description, it has been
shown that dispensing device 200 provides a tool that
may be used to dispense a volume of fluid (e.g., lidocaine
or other medications) during intraosseous infusion at a
rate that is easily controllable, and thatmaybestoppedor
paused periodically if desired without significant disrup-
tion or hassle, using the clutch for example. Additionally,
because dispensing device 200 automatically controls or
limits the rate at which the fluid or volume is dispensed
using the resilient member and the damper, the intraoss-
eous infusionprocessmaybeperformedmoreeasily and
with less discomfort to the patient. Further, it is noted that
although described as a tool for improving intraosseous
infusion, one of ordinary skill in the art would readily
recognize that dispensing device 200 may be readily
adapted and used for purposes other than intraosseous
infusion.
[0033] Referring to FIG. 3A, a side view of a third
embodiment of an apparatus for dispensing a volume
during intraosseous infusion is shown as a dispensing
device 300. As shown in FIG. 3A, dispensing device 300
includesabase301andanarm310coupled to base301.
Base 301 may be configured to be coupled to a syringe
(as described above).
[0034] In an embodiment, base 301 may define a
channel 306 configured to prevent movement of the
syringe along a length of base 301 as the plunger 134
is depressed. In some embodiments, base 301 may
include a strap 308 that may be configured to secure
the syringe to the base 301. In some embodiments, base
301 may include both channel 306 and strap 308.
[0035] A portion of arm 310 may be movable between
an extended position and a contracted position in which
the portion of arm 310 is closer to base 301 than in the
extended position. For example, FIGs. 3A and 3B illus-
trate the portion of arm 310 in the extended position, and
FIGs. 2D‑3F illustrate the portion of arm 310 in the con-
tracted position. Dispensing device 300 may include a
resilient member 302 that may be coupled to base 301
andarm310, andmaybe configured to bias the portion of
arm 310 toward the contracted position relative to base
301 with a force sufficient to depress plunger 134 of the
syringe that is coupled to base 301. FIGs. 2B and 2C
illustrate additional views of resilient member 302 that is
coupled tobase301andarm310. In someembodiments,
resilientmember 302may include an elastic band. As the
portion of arm 310 is moved towards the extended posi-
tion, the elastic band may stretch, and, upon initiating
dispensing of the volume from the syringe (e.g., by un-
locking the portion of arm 310 using locking tabs 314 or
otherwise), the elastic bandmaymove the portion of arm
310 towards the contractedpositionwith a force sufficient
to depress plunger 134 of the syringe.
[0036] In theembodiment shown, arm310may include
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one or more incremental stops 316, and base 301 may
include one or more locking tabs 314. Locking tabs 314
may be configured to releaseably lock the portion of arm
310 at a position corresponding to one of the incremental
stops 316 to prohibit further movement of the portion of
arm 310 towards the contracted position. In some embo-
diments, ach of the incremental stops 316 may be con-
figured such that a distance by which the portion of arm
310 can compress plunger 134 corresponds to dispen-
sing of a predetermined volume from reservoir 132. For
example, incremental stops 316 may be spaced such
that each incremental stop 316 represents an incremen-
tal volume (e.g., a 1 milliliter (mL) volume) being dis-
pensed from the syringe (e.g., the distance by which arm
310 can compress plunger 134 between adjacent incre-
mental stops results in a 1 milliliter volume being dis-
pensed from the syringe), such that upon releasing the
portionofarm310using theoneormore locking tabs314,
the portion of arm 310 will move towards the contracted
position and become locked at the next adjacent incre-
mental stop 316, resulting in 1 mL volume being dis-
pensed from the syringe. In an additional or alternative
embodiment, thedistancebetweenadjacent incremental
stops 316 may not be related to a defined volume being
dispensed from the syringe, and instead may simply
provide a mechanism for stopping or pausing the dis-
pensing of the volume.
[0037] In an embodiment, dispensing device 300 may
include a flow control valve 330 configured to be coupled
downstream of an outlet (e.g., tip portion 136) of the
syringe and to control a rate at which a volume is dis-
pensed from the syringe. For example, as shown in FIG.
3A, flow control valve 330 may be coupled to tip portion
136 of the syringe via coupler 104, and an output of flow
control valve 330 may be coupled to tube 102. Flow
control valve 330 may be configured to limit the flow of
the volume dispensed from the syringe such that the
volume is dispensed at a desired rate. It is noted that
in other embodiments, a damper may be used to control
the rate at which the volume is dispensed from the
syringe. For example, in some embodiments, dispensing
device 300 may include a damper (e.g., damper 142 of
FIG. 1B) coupled to arm 310 and base 301. The damper
may be configured to resist movement of the portion of
arm 310 from the extended position toward the con-
tractedposition tocontrol a rateatwhich resilientmember
302 can move the portion of the arm from the extended
position toward the retracted position.
[0038] FIGs. 3D and 3E illustrate perspective view of
dispensing device 300 in the contracted position. Refer-
ring briefly to FIG. 3F, a cross sectional view of dispen-
sing device 300 is shown. As shown in FIG. 3F, in an
embodiment, base301maydefineoneormoreposts303
that may be used to couple resilient member 302 to base
301. Additionally, arm 310 may define one or more posts
(not labeled in FIG. 3F) that may be used to couple
resilient member 302 to arm 310.
[0039] During operation, a user (e.g., amedical profes-

sional) of dispensing device 300may couple base 301 to
a syringe, and may extend the portion of arm 310 to the
extended position, as shown in FIG. 3A. In an embodi-
ment, the user may lock the portion of arm 310 in the
extended position using incremental stops 316. A force
may be applied to resilient member 302 when the portion
of the arm 310 is in the extended position. The user may
release the force (e.g., using locking tabs 314) to allow
resilient member 302 to contract andmove the portion of
arm310with a force sufficient to depress plunger 134. As
resilient member 302, plunger 134 is depressed by the
portion of arm 310 and a volume may be dispensed into
tube 102. In an embodiment, the rate at which the volume
is dispensed into tube 102 may be limited by flow control
valve 330. If the user desires to continuously dispense
the volume held in the reservoir, the user may maintain
locking tabs 314 in an orientation such that locking tabs
314 do not engage and lock onto a next adjacent one of
incremental stops 316. In such a scenario, the rate at
which the volume is continuously dispensed is controlled
by resilient member 302 and a damper (e.g., flow control
valve 330 or another component configured to resist
movement of the portion of arm 310 from the extended
position to the contracted position). If the user desires to
pause or stop the dispensing of the volume, the usermay
release locking tabs 314, which will cause the portion of
arm 310 to stop moving towards the contracted position
when locking tabs 314 lock onto the next adjacent one of
incremental stops 316.
[0040] From the foregoing description, it has been
shown that dispensing device 300 provides a tool that
may be used to dispense a volume of fluid (e.g., lidocaine
or other medications) during intraosseous infusion at a
rate that is easily controllable, and thatmaybestoppedor
paused periodically if desired without significant disrup-
tion or hassle. Additionally, because dispensing device
300 automatically controls or limits the rate at which the
fluid or volume is dispensed using resilient member 302
and the damper, the intraosseous infusion process may
be performedmore easily and with less discomfort to the
patient. Further, it is noted that although described as a
tool for improving intraosseous infusion, one of ordinary
skill in the art would readily recognize that dispensing
device 300 may be readily adapted and used for pur-
poses other than intraosseous infusion.
[0041] Referring to FIG. 4A, a side view of a fourth
embodiment of an apparatus for dispensing a volume
during intraosseous infusion is shown as a dispensing
device 400. As shown in FIG. 4A, dispensing device 400
includes abase401 configured to be coupled to a syringe
(as described above). In this embodiment, base 401
defines a vacuum chamber 420. Additionally, dispensing
device 400 includes an arm 410 coupled to base 401 and
a piston 422. A portion of arm 410 may be movable
between an extended position and a contracted position
in which the portion of arm 410 is closer to base 401 than
in the extended position. Piston 422 may be at least
partially disposed in vacuum chamber 420 and coupled
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in fixed relation to the portion of arm 410. Dispensing
device 400may be configured such that as the portion of
arm 410 is moved from the contracted position to the
extended position, pressurewithin vacuumchamber 420
decreases below an atmospheric pressure to a point at
which piston 422 and portion of arm 410 are biased
toward the contracted position with a force sufficient to
depress plunger 134 of the syringe. In an embodiment,
dispensing device 400 may include a flow control valve
430 that is configured to be coupled downstream of an
outlet (e.g., the portion136) of the syringeand to control a
rate at which a volume (e.g., a volume of fluid) is dis-
pensed from the syringe.
[0042] In an embodiment, piston 422 may include one
or more incremental stops 416, and base 401 may in-
clude one or more locking tabs 414. Locking tabs 414
may be configured to releaseably lock the portion of arm
410 at a position corresponding to one of incremental
stops 416 to prohibit further movement of the portion of
arm 410 towards the contracted position. In an embodi-
ment, each incremental stop416maybeconfigured such
that a distance by which the portion of arm 410 can
compress plunger 134 corresponds to dispensing of a
predetermined volume from reservoir 132. For example,
incremental stops 416 may be spaced such that each
incremental stop 416 represents an incremental volume
(e.g., a 1milliliter (mL) volume) being dispensed from the
syringe (e.g., the distance by which arm 410 can com-
press plunger 134 between adjacent incremental stops
results in a 1 milliliter volume being dispensed from the
syringe), such that upon releasing the portion of arm 410
using the one ormore locking tabs 414, the portion of arm
410 will move towards the contracted position and be-
come locked at the next adjacent incremental stop 416,
resulting in 1 mL volume being dispensed from the syr-
inge. In an additional or alternative embodiment, the
distance between adjacent incremental stops 416 may
not be related to a defined volume being dispensed from
the syringe, and instead may simply provide a mechan-
ism for stopping or pausing the dispensing of the volume.
[0043] FIGs. 4B and 4C illustrate additional view of
dispensing device 400 of embodiments. In the embodi-
ment shown, base 401 may define tab 406 having a
channel that enables the syringe to be seated in the
channel and retained in a fixed horizontal position along
the length of base 401 as plunger 134 is depressed. In an
additional or alternative embodiment, a strap, such as
strap108ofFIG.1Amaybeusedalone,or in combination
with tab 406 to secure the syringe to base 401.
[0044] During operation, a user (e.g., amedical profes-
sional) of dispensing device 400may couple base 401 to
a syringe, and may extend the portion of arm 410 to the
extended position, as shown in FIG. 4A. In an embodi-
ment, the user may lock the portion of arm 410 in the
extended position using incremental stops 416. As the
portion of arm 410 is moved from the contracted position
to the extended position, pressure within vacuum cham-
ber 420 decreases below an atmospheric pressure to a

point at which piston 422 and the portion of arm 410 are
biased toward the contracted position with a force suffi-
cient to depress plunger 134of the syringe. The usermay
unlock the portion of arm 410 from the extended position
using locking tabs 414 to initiatemovement of the portion
of arm 410 towards the contracted position with a force
sufficient to depress plunger 134. As the portion of arm
410 moves towards the contracted position, plunger 134
is depressed and a volume may be dispensed into tube
102. In an embodiment, the rate at which the volume is
dispensed into tube 102 may be limited by flow control
valve 430. If the user desires to continuously dispense
the volume held in the reservoir, the user may maintain
the locking tabs 414 in an orientation such that locking
tabs414donot engageand lockonto anext adjacent one
of incremental stops 416. In such a scenario, the rate at
which the volume is continuously dispensed is controlled
by flow control valve 430. If the user desires to pause or
stop the dispensing of the volume, the user may release
locking tabs 414, which will cause the portion of arm 410
to stop moving towards the contracted position when
locking tabs 414 lock onto the next adjacent one of
incremental stops 416.
[0045] From the foregoing description, it has been
shown that dispensing device 400 provides a tool that
may be used to dispense a volume of fluid (e.g., lidocaine
or other medications) during intraosseous infusion at a
rate that is easily controllable, and thatmaybestoppedor
paused periodically if desired without significant disrup-
tion or hassle. Additionally, because dispensing device
400 automatically controls or limits the rate at which the
fluid or volume is dispensed using flow control valve 430,
the intraosseous infusion process may be performed
more easily and with less discomfort to the patient.
Further, it is noted that although described as a tool for
improving intraosseous infusion, one of ordinary skill in
the art would readily recognize that dispensing device
400may be readily adapted and used for purposes other
than intraosseous infusion.
[0046] Referring to FIG. 5A, a side view of a fifth
embodiment of an apparatus for dispensing a volume
during intraosseous infusion is shown as a dispensing
device 500. As shown in FIG. 5A, dispensing device 500
includes abase501 configured to be coupled to a syringe
(as described above). In the embodiment shown, the
base may define a cylinder 514. Additionally, dispensing
device 500 includes apiston 516disposedwithin cylinder
514 such that piston 516 is movable between an ex-
tended position and a contracted position in which a
portion of the piston is closer to base 501 than in the
extended position. Base 501 may be coupled to or in-
clude a receiver 520 configured to be coupled to a source
522 of pressurized fluid. The receiver 520may be in fluid
communication with cylinder 514 to direct pressurized
fluid to cylinder 514 to bias the portion of piston 516
toward the extended position relative to base 501 with
a force sufficient to depress plunger 134 of the syringe. In
an embodiment, source 522 of the compressed fluid
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includes a CO2 cylinder. FIG. 5B illustrates a top view of
dispensing device 500. In the embodiment shown, base
501 may define a tab 506 having a channel that enables
the syringe to be seated in the channel and retained in a
fixed horizontal position along the length of base 501 as
plunger 134 is depressed. In some embodiments, a
strap, such as strap 108 of FIG. 1A may be used alone,
or in combination with tab 506 to secure the syringe to
base 501.
[0047] The above specification and examples provide
a complete description of the structure and use of ex-
emplary embodiments. Although certain embodiments
have been described above with a certain degree of
particularity, or with reference to one or more individual
embodiments, those skilled in the art could make numer-
ous alterations to the disclosed embodiments without
departing from the scope of this invention. As such, the
various illustrative embodiments of the present devices
are not intended to be limited to the particular forms
disclosed. Rather, they include all modifications and
alternatives falling within the scope of the claims, and
embodiments other than the one shown may include
some or all of the features of the depicted embodiment.
For example, componentsmay be combined as a unitary
structure, and/or connections may be substituted.
Further, where appropriate, aspects of any of the exam-
ples described above may be combined with aspects of
any of the other examples described to form further
examples having comparable or different properties
andaddressing the sameor different problems. Similarly,
it will be understood that the benefits and advantages
described above may relate to one embodiment or may
relate to several embodiments.
[0048] The claims are not intended to include, and
should not be interpreted to include, means-plus‑ or
step-plus-function limitations, unless such a limitation
is explicitly recited in a given claim using the phrase(s)
"means for" or "step for," respectively.

Claims

1. An apparatus (100) for dispensing a volume during
intraosseous infusion, the apparatus comprising:

a base (101) configured to be coupled to a
syringe (130) having a body defining a reservoir
(132) and plunger (134) slidably coupled to the
body;
an arm (110) coupled to the base (101), wherein
a portion of the arm is movable between an
extended position and a contracted position in
which the portion of the arm is closer to the base
than in the extended position;
a resilient member (144) coupled to base (101)
and to the arm (110), wherein the resilient mem-
ber (144) is configured to bias the portion of the
arm (110) toward thecontractedposition relative

to the base with a force sufficient to depress a
plunger of a syringe coupled to the base; and
a damper (142) configured to resist movement
of the portion of the arm (110) from the extended
position toward the contracted position to con-
trol a rate at which the resilient member can
move the portion of the arm from the extended
position toward the contracted position;
where the base (101) defines a channel (106)
configured to prevent movement of the syringe
along a length of the base as the plunger is
depressed, and the base (101) includes one
or more incremental stops (116), each of the
one ormore incremental stops being configured
to limit a distance bywhich the portion of the arm
(110) is operable to compress the plunger (134),
where the arm (110) includes a tab (112) con-
figured to contact the plunger (134) and depress
the plunger as the portion of the arm (110) is
moved towards the contracted position,
where the resilient member (144) includes a
spring configured to exert a first force on the
arm (110), and
where the damper (142) includes a piston con-
figured to exert a second force on the arm (110)
that opposes the first force.

2. The apparatus of claim 1, where the tab (112) is
rotatable between a first position in which the tab
is aligned with the plunger (134) and a second posi-
tion in which the tab is not aligned with the plunger.

3. The apparatus of claim 1, where the arm includes
oneormore locking tabs (114) configured to release-
ably lock the portion of the arm (110) at a position
corresponding to one of the one ormore incremental
stops (116) to prohibit further movement of the por-
tion of the arm towards the contracted position.

4. The apparatus of claim 1, where the apparatus is
configured to apply a compressive force to the spring
(144) when the portion of the arm (110) is in the
extended position.

5. The apparatus of claim 1, where the one or more
incremental stops (116) is spaced such that each
incremental stop represents an incremental volume
disposed from the syringe.

6. The apparatus of claim 1, where the arm (110) is
configured as a a sleeve configured to slide over a
component (101D) of the base.

7. Theapparatusof claim6,where thearm (110) further
includes apertures configured to allow the one or
more incremental stops (116) located on the compo-
nent (101D) of the base to pass throughan endof the
arm as arm moves toward the contracted position.
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8. The apparatus of claim 2, where the arm further
includes a lock configured to prohibit rotation of
the tab to the second position.

Patentansprüche

1. Vorrichtung (100) zur Abgabe eines Volumens wäh-
rend einer intraossären Infusion, wobei die Vorrich-
tung umfasst:

eineBasis (101), die konfiguriert ist, ummit einer
Spritze (130) gekoppelt werden zu können, die
einen Körper, der ein Reservoir (132) definiert,
undeinenStößel (134) aufweist, der gleitendmit
dem Körper verbunden ist;
einem Arm (110), der mit der Basis (101) ge-
koppelt ist, wobei ein Abschnitt des Arms zwi-
schen einer ausgefahrenen Position und einer
zusammengezogenen Position beweglich ist, in
der der Abschnitt des Arms näher an der Basis
ist als in der ausgefahrenen Position;
ein elastischesElement (144), dasmit der Basis
(101) und dem Arm (110) gekoppelt ist, wobei
daselastischeElement (144) konfiguriert ist, um
den Abschnitt des Arms (110) in Richtung der
zusammengezogenen Position relativ zur Basis
mit einer Kraft vorzuspannen, die ausreicht, um
einen Stößel einer Spritze nieder zu drücken,
die mit der Basis gekoppelt ist; und
einen Dämpfer (142), der konfiguriert ist, um
einer Bewegung des Abschnitts des Arms
(110) aus der ausgefahrenen Position in Rich-
tung der zusammengezogenen Position zu wi-
derstehen, um eine Geschwindigkeit zu
steuern, mit welcher das elastische Element
den Abschnitt des Arms von der ausgefahrenen
Position in die zusammengezogene Position
bewegen kann;
wobei die Basis (101) einen Kanal (106) defi-
niert, der konfiguriert ist, um die Bewegung der
Spritze entlang einer Länge der Basis zu ver-
hindern, während der Stößel niedergedrückt
wird, und die Basis (101) einen oder mehrere
inkrementelle Anschläge (116) einschließt, wo-
bei jeder des einen oder der mehreren inkre-
mentellen Anschläge konfiguriert ist, um einen
Abstand zu begrenzen, um den der Abschnitt
des Arms (110) bewegbar ist, um den Stößel
(134) zusammenzudrücken,
wobei der Arm (110) eine Lasche (112) ein-
schließt, die konfiguriert ist, um den Stößel
(134) zu berühren und den Stößel niederzudrü-
cken, wenn der Abschnitt des Arms (110) in
Richtung der zusammengezogenen Position
bewegt wird,
wobei das elastische Element (144) eine Feder
einschließt, die konfiguriert ist, um eine erste

Kraft auf den Arm (110) auszuüben, und
wobei der Dämpfer (142) einen Kolben ein-
schließt, der konfiguriert ist, umeinezweiteKraft
auf den Arm (110) auszuüben, die der ersten
Kraft entgegengesetzt ist.

2. Vorrichtung nach Anspruch 1, wobei die Lasche
(112) zwischen einer ersten Position, in der die La-
schemit demStößel (134) ausgerichtet ist, undeiner
zweiten Position drehbar ist, in der die Lasche nicht
mit dem Stößel ausgerichtet ist.

3. Vorrichtung nach Anspruch 1, wobei der Arm eine
oder mehrere Verriegelungslaschen (114) ein-
schließt, die konfiguriert sind, um den Abschnitt
desArms (110) in einer Position lösbar zu verriegeln,
die einem des einen oder mehreren inkrementellen
Anschläge (116) entspricht, um eine weitere Bewe-
gung des Abschnitts des Arms in Richtung der zu-
sammengezogenen Position zu verhindern.

4. Vorrichtung nach Anspruch 1, wobei die Vorrichtung
konfiguriert ist, um eine Druckkraft auf die Feder
(144) auszuüben, wenn sich der Abschnitt des Arms
(110) in der ausgefahrenen Position befindet.

5. Vorrichtung nach Anspruch 1, wobei der eine oder
die mehreren inkrementellen Anschläge (116) so
beabstandet sind, dass jeder inkrementelle An-
schlag ein inkrementelles Volumen darstellt, das
von der Spritze abgegeben wird.

6. Vorrichtung nach Anspruch 1, wobei der Arm (110)
als eine Hülse konfiguriert ist, die konfiguriert ist, um
über eine Komponente (101D) der Basis zu gleiten.

7. Vorrichtung nach Anspruch 6, wobei der Arm (110)
ferner Öffnungen einschließt, die konfiguriert sind,
umzuermöglichen, dassder eine oder diemehreren
inkrementellen Anschläge (116), die sich an der
Komponente (101D) der Basis befinden, durch ein
Ende des Arms hindurchtreten können, wenn sich
der Arm in Richtung der zusammengezogenen Po-
sition bewegt.

8. Vorrichtung nach Anspruch 2, wobei der Arm ferner
eine Sperre einschließt, die konfiguriert ist, um eine
Drehung der Lasche in die zweite Position zu ver-
hindern.

Revendications

1. Dispositif (100) destiné à distribuer un volume au
cours d’une perfusion intra-osseuse, le dispositif
comprenant :

une base (101) configurée pour être couplée à
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une seringue (130) présentant un corps définis-
sant un réservoir (132) et un piston plongeur
(134) couplé de façon coulissante au corps,
unbras (110) couplé à la base (101), dans lequel
une partie du bras est mobile entre une position
étendue et une position contractée dans la-
quelle la partie du bras est plus proche de la
base que dans la position étendue,
un élément élastique (144) couplé à la base
(101) et au bras (110), dans lequel l’élément
élastique (144) est configuré pour solliciter la
partie du bras (110) vers la position contractée
par rapport à la base avec une force suffisante
pour enfoncer un piston plongeur d’une serin-
gue couplée à la base, et
un amortisseur (142) configuré pour résister au
déplacement de la partie du bras (110) depuis la
position étendue vers la position contractée
pour commander une vitesse à laquelle l’élé-
mentélastiquepeutdéplacer lapartie dubrasde
la position étendue vers la position contractée,
dans lequel la base (101) définit un canal (106)
configuré pour empêcher un déplacement de la
seringue le long d’une longueur de la base
lorsque le piston plongeur est enfoncé, et la
base (101) inclut une ou plusieurs butées incré-
mentielles (116), chacune des une ou plusieurs
butées incrémentielles étant configurée pour
limiter une distance sur laquelle la partie du bras
(110) est actionnable pour comprimer le piston
plongeur (134),
dans lequel le bras (110) inclut une languette
(112) configurée pour entrer en contact avec le
piston plongeur (134) et enfoncer le piston plon-
geur lorsque la partie du bras (110) est déplacée
vers la position contractée,
dans lequel l’élément élastique (144) inclut un
ressort configuré pour exercer une première
force sur le bras (110), et
dans lequel l’amortisseur (142) inclut un piston
configuré pour exercer une deuxième force sur
le bras (110) qui s’oppose à la première force.

2. Dispositif selon la revendication 1, dans lequel la
languette (112) peut tourner entre une première
position dans laquelle la languette est alignée avec
le piston plongeur (134) et une deuxième position
dans laquelle la languette n’est pas alignée avec le
piston plongeur.

3. Dispositif selon la revendication 1, dans lequel le
bras inclut une ou plusieurs languettes de verrouil-
lage (114) configurées pour verrouiller de façon dé-
tachable la partie du bras (110) dans une position
correspondant à l’une des une ou plusieurs butées
incrémentielles (116) pour empêcher un déplace-
ment supplémentaire de la partie du bras vers la
position contractée.

4. Dispositif selon la revendication 1, dans lequel le
dispositif est configuré pour appliquer une force de
compression sur le ressort (144) lorsque la partie du
bras (110) est dans la position étendue.

5. Dispositif selon la revendication 1, dans lequel les
une ou plusieurs butées incrémentielles (116) sont
espacées de sorte que chaque butée incrémentielle
représente un volume incrémentiel écoulé àpartir de
la seringue.

6. Dispositif selon la revendication 1, dans lequel le
bras (110) est configuré sous forme d’un manchon
configuré pour coulisser sur un composant (101D)
de la base.

7. Dispositif selon la revendication 6, dans lequel le
bras (110) inclut enoutredesouvertures configurées
pour permettre aux une ou plusieurs butées incré-
mentielles (116) situées sur le composant (101D) de
la base de passer à travers une extrémité du bras
lorsque le bras de déplace vers la position contrac-
tée.

8. Dispositif selon la revendication 2, dans lequel le
bras inclut en outre un verrou configuré pour empê-
cher une rotation de la languette vers la deuxième
position.
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